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. | - ‘Aﬁpplication filed January 24, 1911, Serial No. 604,410, v
To all whom it may concern. Aransverse to the axis of the fan and ada pted
Be 1t known that I, Wirriasr McCrave, | to be connected together by peripheral bolts
a citizen of the United States, residing at | «. The casing as a whole is generally’
~_-Seranton, in the county of Lackawanna and | eylindrical in form and has an external
‘5 State of Pennsylvania, have invented cer- | exhaust chamber which when no fan and 60
tain new and useful Improvements in Tur- turbine is'in place, communicates with the
bine-Blowers; and I do hereby declare the | interior of the casing through an annular
tollowing to be a full, clear, and exact de- | radial passage, in which passage the turbine
scription of the same, reference being had to | buckets and jet nozzles are located, as will
10 the accompanying drawings, forming a part | be presently pointed out. Conveniently, the 65
of this specification, and to the figures and | exhaust chamber and passage are formed by
- letters of reference marked thereon. - radial flanges A* and A2, which at their
This invention relates to air forcing ap- | outer edges terminate in the joint faces of
_ paratus, and more especially to that type of | the two sections A, A’ of the casing, :
15 awr forcing apparatus embodying a high One section of the casing, that indicated 70
‘speed rotary fan which is directly .driven | by the reference letter A’, 1s provided with
by the mmpact of an elastic finid under | a fixed internal axial hub B supported by
pressure, against turbine buckets which are | radial arms B, preferably three in number,
connected and rotate 1n unison with the fan | as shown in 1o, 2. - Said hub is adapted to
20 jtself. - - _ support a tubular shaft C projecting for- 75°
| The objects of the invention are to pro- | wardly or inwardly into the companion sec-
vide a simple and highly efficient apparatus | tion of the casing A to form the journal for
adapted either for blowing or suction pur- | the blower fan D. The hub d of the latter,
poses and with which the air passing through | in the preferred construction, is chambered
25 the fan may be delivered free from the | from the outer end, for the reception of a &0
~exhaust steam or other elastic driving fluid. | bushing or sleeve ¢’y which takes its bear-
‘Other objects of the invention are to pro- | ing, or fits upon the tubular shaft or journal
vide. a structure ' which is suscéptible of | C." The hub d of ‘the fan 1s tapered at its
ready adjustment and which shall be capable | inner end and left solid whereby it presents =
30 of long and continuous use without the | no joints or openings and offers but little 83
- necessity of repair. .. | resistance to the closing in of the air after
Referring to the accompanying draw- | its passage through the fan. In order how-
ings,—Iigure 1 is a vertical section through | ever to relieve the inner end of the shaft
a turbine blower embodying the present im- | from wear due to the outward thrust of the
- 33 provement; Fig. 2 is a front elevation of the | fan, as well as to provide a means whereby 90
blower shown in Fig. 1; Fig. 3 is a diagram- | the position of the fan-longitudinally of its
matic sectional elevation showing an ar- | axis may be ad)usted, a central rod or rotary
rangement of the casing and fan particu- | thrust member E 1s secured at its inner end
larly “adapted for use in supplying air to | In the hub and. passes outwardly or rear- |
40 boiler furnaces; - Figs. 4 and 5 are elevations, | wardly through the hollow shaft C. At its 95
at right angles to each other, of a section of | outer end - it is provided with a bearing
the ring of turbine buckets; Fig. 6 is a de- | shoulder or flange ¢ (Fig. 7) adapted to bear
tail showing the arrangement of one of the | on the outer end of the shaft so as to hold.
. Jet nozzles; Fig. 7 is a detail elevation of the | the fan against inward movement. Prefer-
45 thrust bearing; Fig. 8 is an.end elevation of | ably, the movable thrust member E is screw- 100
the rotating thrust member; and Fig. 9 is | threaded into the hub of the fan, the thread
a section throuch the same. T being of opposite pitch from the direction
~_ Similar Jette.s of reference in the several | of ‘rotation of the fan, whereby the thrust
figures indicate the same parts. =~ | member will not be loosened. The outer end
%% "The turbine blower of the present in- | of the thrust member is provided with a
vention embodies a casing which is prefer- | squared portion ¢” to which a wrench may be
. ably miade sectional in order to provide for | applied for securing it in position or re-
the more ready assembling of the parts. As moving it, and with a hardened thrust face
. ‘shown, the casing is in two sections A and | or block e® adapted to cobperate with a set
5% A’ having their meeting faces in a plane |

screw ¥ which is adjustably mounted in g 110



-2

~ flat faces, so_as to give a large surface con-
tact and avoid the necessity of accurate cen-

10

removable bridge piece G on the fixed hub
or spider B, B’. The set screw F is held 1n
adjusted position by a lock nut f and pro-
vides a ready means whereby wear due to
thrust may be compensated for. It may be

noted that the thrust faces of the fixed and
movable thrust members are preferably

tering and balancing, such as would be neces-
sary if point or cone bearings were em-
ployed. _
thrust member within the shaft is supported
in a bushing E’ and oil is supplied to the
hollow shaft, bushings and thrust bearings

‘through an oil duct extending in through

20

25

30

the vertical spider arm B’ from an oil cup
of ordinary construction mounted on the
upper side of the casing. - _'
~The fan is usually formed with a rela-
tively wide peripheral flange ‘or rim D/,
the outer face of which runs in proximity
to the inner face of the c¢ylindrical casing,
and projecting from the rim D’ into the

channel between the faces of the casing sec-

tions, is a radial flange H which may be
integral with the rim D’ but is preferably
separate therefrom and secured thereto
through the instrumentalities of a foot piece
% and serews or bolts 2’. Conveniently, the

flange H projects parallel with and in prox-

imity to thé inner face of the channel
formed by the outer section of the casing,

" and it has attached thereto or formed inte-

3D
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" jection I® on the base:-

50

~ aluminum alloys, while the buckets and

0o

60

duced.

s

oral therewith a concentric series of tur-

bine buckets projecting therefrom parallel
with the axis of rotation of the fan where-
by the steam or elastic propelling fluid is

adapted to flow radially out into the ex-
haust chamber. o o
In the preferred construction, the tur-
bine buckets are made in sections each em-
bodying but two or three buckets I (see
Figs. 5 and 6), an outer or face flange 1’

and an inner or base flange of dovetail sec-

tion as shown at I%. In addition, each sec-
tion is provided with a central dovetail pro-

tions and flanges are united to the flange H

by having the latter cast about them. In.

practice the flange H is made of one of the

parts integral therewith are made of gun
metal, or one of the bronze alloys which

will have high tensile strength and resist-

anee to deterioration under the influences to

which it is subjected 1n use.

By forming the buckets in sections diffi- -

culties due to unequal expansion and con-
traction, are largely overcome, and each sec-
tion is of light weight whereby liability of
destruction due to centrifugal force is re-

The buckets are mounted on the flange H
a sufficient distance outside of the foot H

The outer end of the movable

The dovetail projec-

will be noted th

. £98,709

to form a chamber or channel in Which the

jet nozzles may be located.

The jet nozzles K are mounted upon or |

formed integral with couplings L which pass
in through rectangular openings in the
flange of the casing, as best seen in Figs. 1
and 6, and are adapted to be bolted or se-
cured in place on said casing by screws !
shown in dotted lines in Fig. 2 . Fach cou-
pling is in communication with a-steam sup-
ply pipe M through nipples s, sald steam
supply pipe being branched as shown in
dotted lines in Fig. 2, and the ends of the
branches provided with drip cocks m’. The

jets from the nozzles are directed tangen- .
tially

to strike the buckets at the proper
angle for advancing them by impact and

reaction in the well understood manner, the

steam during its action on the buckets and

in escaping therefrom to-the exhaust cham-

ber, moving radially out into the said cham-
ber from whence it is free to escape through
the exhaust pipe O at one side of the casing,
the exhaust being assisted, if so desired, by
a supplemental exhaust nozzle P fed through

‘a valve controlled branch P from the steam

pipe M.
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The *entfy of steam from the mnozzles or

from the exhaust chamber into the fan area
of the casing, is prevented not alone by the
close fit between the working faces, but by

‘the centrifugal action which creates a rela-
tively strong outward pressure through be-
tween the working faces of the fan flanges.

and casing,"thus thé apparatus is well
adapted for delivering dry air, although 1t
will be understood of course that under
some circumstances the exhaust pipe may
be carried around and the steam discharged

| with the air at any suitable point of de-

livery.
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In the form of the apparatus illust‘ra.,ted. |

in Figs. 1 and 2, the two sections of the cas-
ing are adapted-to be mounted upon sad-"
| dles Q on a base plate Q’, preferably so as

to be removable therefrom, as shown, and
the ends of the casing are adapted for con-
nection with inlet and exhaust pipes Q? and
Q?, respectively, this arrangement belng
particularly useful in a conveyer system
where the air is caused to travel in circuit
and during its travel through a portion of
the circuit to carry with it ashes, cinders, or

| other matter to be transported from one
In Fig. 3, however, 1t
t the outer end or section

point to another.
R of the casing, while conforming in other
respects to that shown in Figs. 1 and 2,
is not adapted for the attachment of a sup-
ply pipe, but is somewhat flared and forms
the entrance aperture for the air. This

construction is particularly - well adapted

' for steam boiler blowers, and in this instance

the inner section R’ may be extended in 1its

110
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cylindrical form so as to pass through and 130
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be supported in the ash pit wall. In other
respects the two constructions are identical
and hence details have been omitted from

Figp. 3. | '

In operation the impact and reaction of
the elastic driving fluid sets up a

tation of the fan, and the latter causes the
alr to travel throngh the casing. The par-

10

15

20

ticular pitch or character of the fan blades
15 not of 1mportance in so far as the pres-

ent invention is concerned, but is of course

adapted for the speed at which the fan is to
be rotated and the volume . of air, to be
handled at that.speed of rotation.

Having thus deseribed my invention, what

I claim and desire to secure by Letters Pat-

ent of the United States, is: |

1. In a turbine driven blower, the com-

bination with a casing having an exterior
peripheral exhaust chamber and an annular
racdial channel opening into the exhaust

chamber, of a fan journaled in the casing

and having a peripheral flange projecting
radially into said channel, turbine buckets
on the flange, and jet nozzles on the inner

side of the path of travel of the buckets and

0

directed tangentially to cause the elastic
driving fluid to travel radially outward sub-
stantially parallel with the radial plane of
the flange. o o

2. In a turbine driven blower, the com-

~ bmation with a casing having an exhaust

chamber around the outer side of the same
and an annular radial channel between  the

inside of the casing and chamber, of a fan

journaled in the casing, a peripheral flange

~_on the fan projecting into the annular ra-

the flange and projecting substantially paral-

dial. channel, turbine buckets mounted on

lel with the axis of rotation of the fan, and
Jet nozzles on the inner side of the buckets,
whereby the elastic driving fluid will flow
radially into the exhaust chamber.

3. In a turbine driven blower, the com-

bination with a casing having an annular

racial channel at its periphery, of the fan

journaled in the casing, a peripheral flange
on the fan projecting into the annular radial

channel, turbine buckets mounted on the

flow radially throueh the

Rt

i

flange and projecting substantially parallel

with the axis of rotation of the fan, and jet
nozzles mounted in fixed position to direct
the jets of impelling fluid in a direction to

.. buckets. -
.4 In a turbine driven blower, the com-
bination with a casing formed in sections,
the meeting faces of said sections forming
between them a peripheral radial channel
and external exhaust chamber, of a fan jour-

naled on a bearing mounted in one of said
sections, a peripheral flange on the fan pro-
Jecting into the radial channel, turbine

buckets carried by the flange, and jet nozzles
mounted 1m the radial plane of the buckets
to direct the flow of impelling fluid radially

apid ro-

| having .
shaft supported by said hub, a fan carried

‘connections.

through the buckets into the exhaust cham-

ber. ! . .

3‘

5. In a turbine driven blower, the com-

‘bination with a casing formed in sections

and having the meeting faces of the sections

¥0

forming a radial peripheral channel, and an -

exhaust chamber, of a fan journaled on a
bearing supported in one of said sections

and having a rim running in proximity to

the mner face of the casing, a racdial -flange
mounted on said rim and projecting into
the channel, turbine buckets carried by the

flange within the channel and projecting

substantially parallel with the axis of rota-

tion of the fan, and jet nozzles located on

the opposite side of said buckets from the
exhaust chamber, whereby the impelling
fluid - will be caused to travel radially
through the buckets and into the exhaust
chamber. - |

80

85

6. In a turbine driven blower, the com--

bination with a substantially cylindrical cas-
ing having a peripheral channel and exhaust

chumber, and an internal spider and hub, of
-a shaft mounted in said hub, a fan journaled
~on said shaft and having a peripheral flange

projecting into the channel,'turbine blades
on said flange projecting substantially paral-

90

lel with the axis of rotation of the fan. jet

nozzles 1n the channel on the inner side of

the buckets for directing the impelling fluid

outwardly through the buckets into the ex-

-

position of the fan longitudinally on its

axis, whereby the position of the flange and
‘blades in the channel may be regulated.

95

haust chamber, and means for adjusting the -

100

7. In a turbine driven blower, the combi-
nation with a casing formed in sections, the -

meeting faces of said sections forming be-
tween them a peripheral channel and ex-
haust chamber, and one of said sections
an 1nternal spider and hub, of a

by the shaft, a peripheral flange on the fan

projecting into the channel between the sec-

tions of the casing, turbine buckets mounted

-on sald flange and projecting substantially

parallel with the axis of rotation of the fan,
jet nozzles projecting in an opposite direc-
tion from the buckets on the inner side
thereor and directed tangentially outward,
and an exhaust pipe connected with the ex-
haust chamber. - I |
8. In a turbine driven blower, the combi-
nation with a casing formed in transverse
sections with a peripheral channel between
the sections, a fan journaled in a support
carried by one of the sections and having a
radial flange with turbine buckets thereon

projecting into the channel, and jet nozzles

carried by the other section, whereby upon
separating the sections the fan will be re-
moved from the jet nozzles and steam pipe

105
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9. In a turbine driven blower, the combi-'_ 130
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nation with a casing having an internal | fixed positions at the outer end of the mov-
fixed spider and hub, a hollow shaft fixed able member, and a support for said co-
in said hub, a fan journaled on the shaft, operating thrust member carried by the
and peripheral turbine buckets carried by fixed "hub. o -
5 the fan, of a movable thrust member mount- 11. In a turbine driven blower, the com- 25
ed in the fan and projecting outwardly | bination with a casing having an internal
through the hollow shaft, and a fixed thrust spider and hub, a hollow shaft fixed 1n the
member with which <aid movable member | hub, and a fan journaled on the shaft, of a
| codperates mounted on the outer side of the headed movable thrust member extending
10 fixed hub. | | | through the shaft and separably connected 30
10. In a turbine driven blower, the combi- | with the fan at its inner end, a bridge car-
nation with a casing having a fixed spider | ried by the hub at the outer end of the shait,:
and internal hub therein, the hollow shaft | and a thrust member adjustably mounted 1n
fixed in said hub, the fan driven on said | said bridge to cobperate with the movable
15 shaft, and the peripheral turbine buckets | thrust member on the opposite side of the 35
carried by the fan, of a movable thrust | hub from that on which the fan 1s mounted.

member mounted in the fan dnd extending WILLIAM McCLAVE.
outwardly through the hollow shaft, a head | Witnesses:
on the outer end of said thrust member,-a | Taomas DURANT,

20 codperating thrust member adjustable to | ~  ALEXANDER S. STEUART. .
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